Objective: Assessment of frequency and clinical findings of parasitic infections for etiology of acute appendicitis. Methods: Data of 1452 patients who were carried out appendectomy between January 1999 and December 2012 were analyzed retrospectively. Appendectomy was performed in 1159 of the patients with a pre diagnosis of acute appendicitis. Demographics, physical findings, radiologic and laboratory studies, operative findings, pathological results, presence and type of parasitosis were investigated. Results: Among the 1159 patients done appendectomy with a pre diagnosis of acute appendicitis, 719 (62%) were males and 440 (38%) were females. Parasitic infection was demonstrated in 17 (1.4%) of them. Mean average age of these patients was 36.6±20.1 years. Enterobius vermicularis was present in 15 (88.2%) and Entamoeba histolytica in 2 (11.8%) of the patients. Of the pathology specimens of appendix consisting Enterobius vermicularis, 12 (80%) were normal appendix tissues, 1 (6.6%) was acute uncomplicated appendicitis and 2 (13.3%) were perforated appendicitis. One (50%) of the two specimens consisting Entamoeba histolytica was normal appendix and the other (50%) was acute appendicitis. Conclusion: Differential diagnosis of parasitic infections in etiology of acute appendicitis should be made properly. It must be remembered that this attention can save patients from a negative laparotomy and morbidity and mortality of it. (Turkiye Parazitol Derg 2014; 38: 12-6) (Turkiye Parazitol Derg 2014; 38: 12-6) 
INTRODUCTION
Acute appendicitis is a common cause of emergent abdominal surgical procedures (1) . Prevalence of appendicitis through whole life is about 6-7%, with a peak at the 2nd and 3rd decades (1) (2) (3) . Appendicitis is more common in developed countries in some degree. The reason for this is the dominance of refined and low fiber consisting aliments in diet (4) . Reasons of appendicitis are believed to be multifactorial (5) . Most common causes of appendicitis are fecal stasis, fecaliths and lymphoid hyperplasia, whereas unusual reasons are intestinal parasites, tumors, barium used for radiologic studies, vegetable matters and fruit seeds (2-4, 6, 7) . Parasitic infections stand for rare causes of appendicitis. Parasitic and protozoal infections influence more than half of the world's population foremost tropical and developing countries (8) . Appendix may sometimes be influenced by parasites. This situation can differ between an innocent reaction and an inflammatory response threatening life. However, the role of parasitic infections in pathogenesis of acute appendicitis is not known exactly (8) (9) (10) (11) (12) . Most prominent parasitic agents reported to be related with appendicitis are Enterobius vermicularis, Schistosoma spp, Taenia spp, Ascaris lumbricoides (13) (14) (15) . Aim of this study was to determine the role of parasitic infections in acute appendicitis and to detect the incidence of parasitic diseases in appendectomy specimens.
METHODS
Data of 1452 patients on whom appendectomy had been performed between January 1999 and December 2012 were analyzed retrospectively. Appendectomy procedure had been done with a pre-diagnosis of acute appendicitis to 1159 of the patients and during other surgical interventions (gynecological cancer, laparotomies intending to acute abdomen, colon carcinoma, mesenteric ischemia, Amyand's hernia, etc.) to 293 of the patients. Demographic data, physical findings, radiological and laboratory results, operative findings, pathologic examinations, existence and type of parasites in specimens were evaluated. All specimens were fixed in 10% formalin and cut into one longitudinal and two transverse samples (3 blocks). Sections were stained with hematoxylin and eosin, and then examined under a light microscope. The 1159 pathology reports were reviewed retrospectively, and cases were classified according to inflammatory changes and existence of parasitic infections. This study was approved by Baskent University Institutional Review Board (Project no: KA13/120, date: 08/05/2013) and supported by Baskent University Research Fund.
Statistical analysis
Statistical analyses were performed with Statistical Package for the Social Sciences software (Version 9.0; SPSS, Inc., Chicago, IL). Numeric values are expressed as mean ± standard deviation.
RESULTS
Among 1159 patients who were operated with a pre-diagnosis of acute appendicitis, 719 (62%) were male, and 440 (37.9%) were female. Inflammatory changes due to acute appendicitis in 927 (79.9%) patients and normal findings in 232 (20%) patients were prevalent histologically. Parasitic infections were seen in 17 (1.4%) patients. Of these 17 patients, 11 (64.7%) were male and 6 (35.3%) were female. Mean age of the patients was 36.6±20.1 years, ranging from 18 to 73 years. E. vermicularis was determined in 15 (88.2%) and E. histolytica in 2 (88.2%) patients. Within appendix specimens containing E. vermicularis (Figure 1 ), 12 (80%) exhibited normal appendix tissue, one (6.6%) acute non-complicated appendicitis and 2 (13.3%) perforated appendicitis. Moreover, of the specimens containing E. histolytica, one (50%) was concordant with normal appendix tissue and the other (50%) with acute appendicitis.
Seventeen patients on whom parasitic infections had been demonstrated were admitted to hospital with a lower right abdominal pain. Physically lower right abdominal tenderness and direct -indirect rebound signs were present for all the patients. None of the patients had recent diarrhea history. Leukocyte counts for patients bearing E. histolytica and E. vermicularis on whom acute appendicitis had been observed were 16800/mL and 18400/mL respectively. For two patients with E. vermicularis that were determined to have perforated appendicitis, leukocyte counts were 23800/mL and 22000/mL seriatim. Three of the 17 patients had normal leukocyte count rates. Among the patients who were determined to have parasitic infections, acute appendicitis was estimated preoperatively with ultrasound in five and with abdominal tomography scan in two patients. The Alvarado scores of the patients who were analyzed with abdominal tomography scans were 5 and 6 respectively. No further radiological studies were needed for the rest of the patients as their Alvarado scores were higher than 6 within the pathological specimens of these seven patients who were analyzed radiologically, two perforated appendicitis, one acute appendicitis and four normal appendix tissues were observed. No complications were seen during and after operations. All the patients were discharged without any complaint. Same organisms were shown in perianal parasite ova and frozen stool microscopic analyses of all the patients having parasitic infections. All patients were prescribed anti-parasitic medications after their operations.
DISCUSSION
Intestinal parasitic infections are common in our districts. Clinical reflections of this issue occupy a broad spectrum. Most important of this is acute appendicitis which is one of the major rea- Figure 1 . Enterobius vermicularis image within the lumen of the appendix (black arrow), (40×Hematoxylin&Eosin) sons of acute abdomen. Parasitic diseases generally account for a rare frequency (0.05-3%) for the etiology of appendicitis differing regionally (5, 8, 15, 16) . After Fabrius first described parasitic infection of appendix in 1634, Aschoff and friends declared in early 1900's that, lumen of the appendix contains parasites in less than 1% and this may yield to an infection mimicking symptoms of acute appendicitis or causing appendiceal colic. Role of parasitic infection as a co-factor in appendicitis is controversial even though today. There are only a few evidence about the relation between acute appendicitis and parasites (17) (18) (19) . Onset of pathogenesis of acute appendicitis may be due to either inflammation occurring secondary to existence of parasites and their ova, or obstruction of the lumen by parasite itself (17) (18) (19) . Intestinal parasites even though being a rare cause of acute appendicitis, may appear with symptoms and signs similar to acute appendicitis. This situation explains the majority of normal histology in appendectomy specimens. The low incidence of parasites in appendectomy specimens and high ratio of negative appendectomies support the hypothesis that parasitic diseases do not cause appendicitis (5). In our study, the ratio of histopathologic inflammation determination was 79.9% for appendectomy specimens and 23.5% for cases with parasitic infections. At this point the dilemma is, whether the existence of parasite in appendix is incidental or a factor of inflammation initiation. Pathogenetic differences between these two situations seem to be unexplainable. Although most of the intestinal parasites are asymptomatic, they may sometimes present with life threatening complications. Through wide spectrum of complications, parasites may cause primary or secondary inflammation for appendix, a such narrower lumen than entire intestine. Whatever the trigger of the mechanism is, we believe that most important point is to illuminate differential diagnosis and treatment strategies for future cases with the results obtained.
Parasitic diseases thought to influence about four billion of people whole through the world especially affecting communities that have lower hygiene and sanitation, socio-economical status, education and living conditions (20) . Differences of these risk factors in between districts influence the incidence of intestinal parasitosis. Intestinal parasites cause gastrointestinal diseases and consequent mortalities in tropical geographies. Illnesses accomplished by parasites still protect their importance in Türkiye, a developing country (21). While incidence of E. vermicularis in our country was reported as between 8.7% and 43.3% in different studies (20, 22, 23) , 200 millions of people are thought to be effected from this wide spread disease in the world (15). Although incidence of E. histolytica in the world is about 10%, regions where this incidence rises to 50% to 80% have been reported. Incidence of E. histolytica in Türkiye was reported as 0% -17% (24, 25) . Parallel to their considerable frequency in population, existence of this two parasites in intestinal system and appendix specimens is inevitable, as in our study.
E. vermicularis is the most prevalent helminthic infectious agent of the gastrointestinal tract whole through the world (8).
Relationship between E. vermicularis and appendicitis was first described by Dr. G.F. Still in the late nineteenth century (26) . Generally being asymptomatic, its most common presentation is pruritus ani. On the other hand it may present with more serious clinics like ileocolitis, enterocutaneous fistulas, urinary infections, mesenteric abscesses, salpingitis and appendicitis. E. vermicularis is generally sited in terminal ileum, proximal ascending colon, caecum and appendix. It is the major parasite of appendix. Frequency of obtaining E. vermicularis from appendectomy specimens was reported to vary between 0.6%-3.8% in different studies (8, 13, 14, (27) (28) (29) (30) . The rates observed in our study (1.29% for general patient population, 88.2% for parasitic disease group) is similar with literature. Presence of parasite in appendix lumen can cause many different pathologic conditions varying from phlegmonous inflammation to lymphoid hyperplasia and life threatening peritonitis or gangrenous states (8) . In the two patients in whom we observed perforation, disseminated gangrenous changes of appendicitis and peritonitis was present.
Inflammation rate observed in appendix specimens infected by E. vermicularis in literature varies from 13% to 37% (10) (11) (12) . Similarly we observed inflammation concordant with acute and perforated appendicitis in 20% of our cases. For the patients whose specimens were found to contain E. vermicularis, appendectomy is not the adequate treatment alone. Because surgery does not intend to abolish the cause but only result a condition. Patients must be prescribed anthelmintic medications (oral metronidazole/pyrantel pamoate) after surgery.
Appendicitis related to E. histolytica presence is quite rare and generally involve in literature as case reports (18, (31) (32) (33) (34) (35) . Exact incidence of this atypical presentation of parasitic disease is not well known (36) . This rate changes between 0.5-2.3% among limited number of studies in literature (14, 18, 37) . It was found as 0.17% in our series. In between patients in those E. histolytica was determined, no other organ involvement like liver or colon was seen. Appendectomy is also only a result in this patient group as same as E. vermicularis. That is why appropriate medication (oral metronidazole) should be initiated to prevent from systematic effects of the disease. All of our patients were started medical treatment for parasitic infection after surgery.
Before operation, routine laboratory tests are generally not useful in diagnosis of E. histolytica and E. vermicularis. However, leukocytosis, anemia and elevation of liver enzymes may be seen. No matter how far the clinic, radiological and hematological evaluations are done, elimination of appendicitis in differential diagnosis of this patient cluster cannot be possible all the time. Normal appendix tissue may sometimes be observed although acute appendicitis was suspected in patients due to preoperative laboratory and radiological tests. In our study, in only 4 (57%) of 7 patients who had radiologically inflammated appendix findings, acute or perforated appendicitis was demonstrated. Similarly, 14 (82%) of the 17 patients had leukocytosis, but only 4 (23%) of them showed acute or perforated appendicitis in histopathology.
Hematoxylin and eosin staining is the only parasite searching method in our study. This is the major cons of this study. Therefore this study can be accepted as a study with a fair opinion.
CONCLUSION
Patients having suspicious clinical findings beside acute abdomen symptoms should be questioned for complaints related to parasitic diseases (loss of appetite, diarrhea, paleness, weakness, ova and blood in stool, bloody oral saliva, pruritus ani), vacation history to endemic place, repetitive abdominal pain, previous parasitic disease history and presence of diarrhea. It should be remembered that, parasitic diseases involved in etiology of acute appendicitis may cause similar clinic states without inflammation. Hence proper diagnostic and treatment protocols should be applied. Serologic studies and stool examinations must be done for suspicious cases. Stool examinations is a test very simple and easy to apply in laboratories. Patients who rather have preoperative lower Alvarado scores and/or computed tomography scans not suggesting acute appendicitis should be examined for parasitic infections. Patients determined to have parasitic infections must be followed up after initiation of empirical anthelmintic medication. It must be remembered that, this care can rescue patients from negative laparotomies and related morbidity and mortalities.
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